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a robust policy controlling the consumption of sugary drinks. Very few studies have assessed the consumption patterns of SSBs across different socioeconomic and demographic groups in low-and middle-income countries like India. There is a paucity of literature looking at various factors that affect the consumption pattern of SSBs among Indian adults. We tried to address this gap in literature using a nationally representative sample of Indian adults from the recently concluded National Family Health Survey Round-4 (NFHS-4) to study the pattern of SSB consumption and to assess the role of various behavioral, demographic, and societal factors that affect the consumption pattern of SSBs among Indian adults. We have also assessed the extent of association by building a predictive model between the consumption of SSBs, socioeconomic factors, and fried food consumption.
methodoloGy
This study utilizes data from 4 th round of NFHS which was conducted in 2015-16. The NFHS is an Indian version of Demographic and Health Survey. NFHS is a large scale periodic national survey conducted by the Government of India to obtain nationwide data on health and family welfare. Twenty-nine Indian states and seven union territories were covered for data collection in NFHS-4. Separate questionnaires were used for men, women, and households. Biomarker details for different disease conditions were also recorded. The data collected for the variables were self-reported. Details of the survey, methods, sampling frame, and questionnaire have been published elsewhere. [22] A total of 699,686 women between the age of 15-49 years and 112,122 men between the ages of 15-54 years participated in the survey, and the overall response rate was 98%.
Outcome and predictor variables
The consumption of sugary aerated drinks was the variable that was included for the first time in the fourth round of NFHS. We have used this as an outcome variable to assess the consumption of SSBs. Participants were asked about their consumption of aerated drinks through their intake frequency which was coded as "daily, weekly, occasionally, or never?" For analysis, we re-categorized the frequency of consumption of aerated drinks into two mutually exclusive and exhaustive categories: respondents reporting drinking aerated drinks (daily, weekly, and occasionally) and respondents reporting not drinking aerated drinks (never).
The predictor variables used were age (categorized into 15-19, 20-29, 30-40, 41 , and above years); education (no education, primary, secondary, and higher); religion (Hindu, Muslim, Christian, Sikh, Buddhist Jain, and others); wealth index (based on household amenities and the assets owned); [22] current marital status (not married, married, widowed/divorced/ separated); and place of residence (urban and rural). The variable for the consumption of fried food was also included in the analysis as it has been reported to be associated with the consumption of aerated drinks. It was asked as "How often do you yourself eat the following food items (fried foods): daily, weekly, occasionally, or never?" The variable (fried foods) was dichotomized in the following two categories: respondents reporting eating fried foods (daily, weekly, and occasionally) or respondents reporting not eating fried foods (never) for the analysis. Exposure to media was also included as a predictor variable. The two questions included in our analysis to assess exposure to media were "Do you read a newspaper or magazine?" and "Do you watch television?" The responses were dichotomized as respondents reporting reading newspaper and watching television (daily, weekly, and occasionally) and respondents reporting not reading newspaper and watching television (never).
Statistical analysis
Univariate analysis was done to calculate the frequency distributions of the continuous and categorical variables for the sample segregated by gender. Bivariate analysis was carried out to explore the difference between the consumption of aerated drinks and the predictor variables using Pearson's Chi-square test at 5% significance level. Multiple logistic regression (MLR) analysis was then used to assess the effect of multiple statistically significant predictor variables (categorical) on a dichotomous outcome variable aerated drinks (1 = drinking aerated drinks and 0 = not drinking aerated drinks).
We further applied generalized structured equation models (GSEMs) to make a path diagram using aerated drink as the latent variable (unobserved) and socioeconomic variables (observed). Since the latent variable was dichotomous in nature, errors were assumed to follow a "Bernoulli distribution" and the Generalized Linear Model (GLM) GLM link function was used as the "logit." We used GSEM to fit a standard logistic regression which is equivalent to the logit model of the GLM framework. All statistical analyses were performed using STATA (Stata Corp LLC, version: 13.0).
Results

Descriptive statistics of the respondents
The NFHS-4 has 699,686 women and 103,525 men as respondents with a mean age of 29.8 and 32, respectively. A majority of the women participants (70.7%) belonged to the rural areas. A greater part of the sample has completed secondary education (48% women and 58% men) exposure to print media like newspaper/magazine was found to be less among women (12%) than men (28.6%). More than half (56.5%) women and men (57.3%) watch television daily. Females (50%) consumed more fried foods than males occasionally (46.3%) in the study sample. About 6.4% -men and 4.9% -women reported daily intake of aerated drinks; almost one-fourth (24% -men and 19% -women) reported weekly consumption of aerated drinks and (13.7% -men and 16.5% -women) in the age group of 15-19 years (6.9%) of adolescents were found to drink aerated drinks daily [ Table 1 ]. Around (30%) males with higher education and (27%) females consumed aerated drinks on a weekly basis. Similarly, weekly consumption of aerated drinks was more among people belonging to a higher wealth index. Unmarried males also showed a higher frequency of consuming aerated drinks than females [ Table 1 ]. Aerated drinks were consumed more by those who read newspaper/ magazine and watched newspaper/TV daily. The consumption of aerated drinks was also higher among the people who ate fried foods on weekly basis [ Table 2 ].
Factors associated with consumption of aerated drinks
Results of MLRs revealed that socioeconomic factors, exposure to media, and intake of fried foods are associated with consumption of aerated drinks. Respondents who ate fried foods were seven times more likely to consume aerated drinks than those who did not (odds ratio confidence interval [OR-CI], 6.81 [6.67-6.96]) [ Table 3 ]. Adolescents in the age group of 15-19 years were around 1.7 times more likely to consume aerated drinks than adults 40 years and above (OR-CI, 1.67 [1.63-1.72]). Males consume a significantly higher amount of aerated drinks than females(OR-CI, 1.33 [1. 30-1.36]). People living in urban areas were more likely to consume aerated drinks than those from rural areas(OR-CI, 1.06 [1.04-1.08]). Respondents with higher education were significantly more likely to consume aerated drinks as compared to illiterates (OR-CI, 1.05 [1.02-1.08]). Unmarried persons were more likely to consume aerated drinks than married(OR-CI, 1.22 [1.19-1.25]) while widowed/divorced/separated were less likely to take aerated drinks than married (OR-CI, 0.86 [0.84-0.89]). People belonging to higher socioeconomic status were three times more likely to consume aerated drinks than lower class (OR-CI, 3.23 [3.15-3.32] ). People who watch television were more we included "aerated drinks" as an unobserved variable. We treated socioeconomic variables (age, sex, education, marital status, and wealth index), exposure to mass media (newspaper/ magazine and television), and consumption of fried foods as observed variables. The path diagram illustrates a linkage of the latent variable (aerated drinks) with different observed variables created through this modeling. This path diagram further strengthened the direct linkage between observed and unobserved variables [ Figure 1 ].
dIscussIon
In this study, we analyzed a large-scale population-based, nationally representative cross-sectional data to understand the pattern of aerated drinks consumption and associated covariates in India. Our findings established a clear association likely to consume aerated drinks than who do not (OR-CI, 1.44 [1.41-1.46]).
GSEM-based path diagram revealing the linkage of aerated drinks with observed variables
We used generalized structural equations modeling (GSEM) as it combines the features of both structural equations model (SEM) and GLM in unified ways. GSEM provides a reliable estimate, as the use of latent variable minimizes the impact of errors inherent in the logistic model. Furthermore, GSEM is suitable when latent variable ("consumption of aerated drinks" in this case) is of dichotomous nature. In our analysis, GSEM was performed to derive a high precision estimate that contained high predictive ability. For our analyses, between sociodemographic and economic factors with the consumption of aerated drinks. Adolescents (15-19 years) were found to be the highest consumers with a significant association between consumption of fried foods, media (print media and television), and aerated drinks consumption.
A complexity of factors can be attributed to our study findings. There have been a number of studies from high and low middle-income countries which shows an association among those who watch television at an early age with an increased consumption of fried foods, sugary drinks, and snacks but a lower intake of fruit and vegetables. [21, 23, 24] The current snacking behavior can also be explained by the fact that the snacks are easily accessible and easy to cook as compared to regular food items. This ease of availability can trigger snacking behavior among those from higher socioeconomic background. An increased SSBs consumption has also been reported in association with higher intake of discretionary food in adults. [25] Similar findings have been observed in children and adolescents. [21, 26] An influencing factor associated with the consumption of aerated drinks can be television viewing and screen time. Advertisements and programs featuring "role models" in the television and movie house can promote the use of aerated drinks and enhance poor eating habits. [23, 24, [27] [28] [29] [30] Falbe et al. found that an increase in total screen time was associated with an increased consumption of foods and beverages of low nutritional quality. [31] However, on the other hand, mass media when applied to raising awareness has proved to be favorable by reducing the consumption and sales of SSBs. [32, 33] This is the first of its kind study using a nationally representative study sample, which allows comparisons of SSBs consumption between men and women in an adult population. The study also has its strength in the usage of GSEM. It has the advantage of measuring model errors of the predictor variables and the overall fit of the models. In comparison to the regression model, GSEMs has an advantage for analyzing complex cause-effect relationship patterns. Another advantage of GSEM is that the model can be developed further to include more factors if the analysis provides evidence for further research. However, the study has some limitations. Being a cross-sectional study, causal associations cannot be established. Psychosocial factors that are likely to influence eating behavior were not taken into consideration. There can be concealment of the correct information as the data are self-reported, especially in rural areas where there is lack of awareness and low educational status. The study definition used for aerated drinks was not known.
conclusIon
The above findings show that aerated drinks are a popular source of added sugar in the Indian diet. Limiting such factors can prove to be beneficial in reducing their consumption and further help in reducing the burden of NCDs. Future studies should look at behavior change interventions aimed at reducing the consumption of sugary drinks by influencing the socio-ecological environment of an individual.
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